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(54) Title: HEAD SLIDER WITH INCHING ACTUATOR AND METHOD OF MANUFACTURING THE HEAD SLIDER 
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(57) Abstract: A head slider (19), comprising a 
slider main body (22) and an clcctroslalic actua- 
tor (3 1 ) installed on the air outflow side end face 
of the slider main body (22), wherein a head base 
plate (32) is installed on the electrostatic actua- 
tor (31), head elements (33) are disposed on the 
head base plate (32), whereby the head elements 
(33) on the head base plate (32) arc allowed to 
displace slightly in, so-called, the track width di- 
rection by the operation of the electrostaic actu- 
ator (31), the head elements (33) and head base 
plate (32) do not reduce the occupied area of the 
electrostatic actuator (31) on the air outflow side 
end face of the slider main body (22), and a large 
occupied area for the electrostatic actuator (31) 
can be assured on the air outflow side end face 
of the slider main body (22), and thus, because 
the large occupied area can be assured, an effi- 
cient drive force can be expected to be produced 
by the electrostatic actuator (31). 
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10 5. t5l/fc«^«ffifcJ:ntf> tt*tai/»*ji*^y K3 3 tt»V»*aETflBfflt 

K3 3^yK^-7«3 2li»17^aI-^3 1 ©£W®8f£ffiii 

15 rscttt^K §i7^ai-^3 i\zu, 7?<?-&W2 2<r>ommm 
^®T?j^^tiiM$ns *e#*iso«[^<o»ft3 6 b 

Tfcfr£^I&fflS^H^!l«ffi 3 8 tafflltSftS f^T^a. 
1 Ctt0!S.tf9 0 0~11 0 0 wmgao/P*0">U3>^xA-*«ffllrs6tin 

mmx ? 7m&-m &&&& . d 3 v> o fcjoMin^ 5 

§0 :©ID#W:$fc^T7^7 c aX-^I|ft6 2li77-f»fflll6 
X-^fflS« 6 2«l*£ft3£> X7-f»fflSt6 l^^fal- 



4/12/06, EAST Version: 2.0.3.0 



WO 02/097803 



PCT/JP01/04389 



17 

*#fflSfii6 lfei^ff aX-^SjR6 2"T?«jfife$nSfita^fc-&S«tt 

2Tii5o ^©^ff^n^-rs/pw^e-tis., 

10 1^6«J0W$n*fl*©#±As; KX^-Y ^1 9©$^m«®^7^^n. 

7^faX-^lSfi6 2±Tlt K'H*6 3 CTtfcJI 1*0:^2 #H 
^7h'4 1a, 4 1b, 4 2 a, 4 2 b^»JB 1 &&X$%2mm$kWtnv K 4 

3 a, 4 3 b, 4 4 a, 4 4 b, jg 1 «f»ME»/^->4 5 a, 4 5 b, ^2t 
15 ME*/t*—>4 6 a, 46 b^jsfi^n*. C5^ot^s» K4 1 a, 4 1 b, 

4 2 a, 4 2 b, 4 3 a, 4 3 b, 4 4 a, 4 4 b ^IBH/\°^->4 5 a , 4 5 
b, 4 6 a, 4 6bttWAtfAu^Al, Mo £^ofc&«te&S##^SJ&fi£ 
^ntlffctVi, l5Hofc/t»;Nla, 4 1b, 4 2 a, 4 2 b, 4 3 a, 4 

3 b, 4 4 a, 4 4b*l«/^->4 5a, 4 5b, 4 6 a, 4 6b©MtC 

*«ffl^e>nn««tvi. n-sv^fc/^ H4 i a, 4ib, 42a, 42b, 43 

a, 4 3 b, 4 4 a, 4 4 b^@H^A°^->4 5 a, 4 5 b, 4 6 a, 4 6 b© 
Ml:MoT, 7^faX-^fflS«6 2©^®(c«M^S>Uzi>©»{k 
^SOG (Spin On G 1 a,.s 5 s ) fc£"3#*6»»j&«-«fcj|&$$n5. 

25 u^LTT^^al-^fflilO 2±W-/ h* 4 1 a, 4 1b, 4 2 a, 4 2 

b, 4 3 a, 4 3 b, 4 4 a, 4 4 b^E8l/1*->4 5 a, 4 5 b, 4 6 a, 

4 6b«Sft5t, 01 O^^tl^cfc^fC, 7^?aX-»S6 2© 
*Hfctt«ittf7 U yf^ >^i^of«1^7Xl6 4«fijc$n^>. Z 
3 V>ofcjDj»«Fi»^f7^K6 4 0»*l:*&oTttWA«X^y^U >^8srt«/B 
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o \z, 3 8 <DWsmfe i ®xwm~&nz > w, i s» 6 5 » 1 *«t^» 

2iiglAyF4 3a, 4 3 b, 4 4 a, 4 4 b±"CKH£ft**2£l*6 6 

H^©Eli^6 3CT£fc, 3t»#3 5®»fiJE^J©«6 8£, "5J«J^3 6 
OW^«6 9 ®^iii3 8t^MiM-3 8a, 38 bO^f 
H«7 1a. 7 1 bfctfKHSn*. XJ#»3 5 ©J&jfc^* 6 8£rJ»#3 6 

X-^ffiM 6 2 ©*#JSM^ 5 ££±#S»Wtffl±# 7 4a, 74b 
$n?>o H»t3 8 afcftjfrf 5«KJtJB±-&7 A ate, 3 8 a©Mf 

15 ^i7 1a±(:Mm*#M7 5at, 7 5 ajfe&HH*WH 

#7 3T&t>l33!d##3 5W£«6 8tM3^£g|$#7 6 a^liS. 
^-©-#T, MM" 3 8b l*5tW±^ 7 4 b «, MJt 3 8 b ©^ 
dcTO*7 1 b±t^$n**#SU^7 5b£, 7 5 b^SfflU 

#^7 3l-&*r&pJ»#:3 6©«^£$6 9 7 6 bfcfcflM. 

20 3, £5V>ofcm®tffl±&7 4a, 7 4 bO»l«fc*fcoTttm«<*>3 

; -^fflS«6 2©«®±K:te, nW\m±i$7 A a, 7 4b©^*7fc7* 

31 5 LTm®>tffl±£ 7 4a, 74b 0!l;UiBI 1 3 \Z^Xl 

25 fc.fcSK, JZ^z-X-zm&UQ 2©*iBK:tti8Vi«««7 3±T*&«7 7 

7 7 ©S® k:£«»tffi±fc 7 4a, 74b ©3IS§|5^ 76a, 7 6 b » 
Jgsf*£*i5. Hi 4*6W&^«k5K:, ffiHK7 7 ©JP*tt«i>tffl±-& 7 4 
a, 7 4b(Da$H-&bta$n?. 0 d "5 o fc«6»K 7 7 ©JTOl&fcoTte 
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jB«ViT«ffiJtffl±#7 4 a, 7 4 b±*£tflHMK7 7±fctt, fllAOT 1 5 
5 fcj^sn*«J:*5fc:> 4i*©KW«6 3zr«hfcHl^^2m»^ty H5 1 
a, 5 1 b MtffcHS 1 *5 £ tfH 2 ^13$/^- > 5 2 a, 5 2 bJWWfcSti*. 
%l&mMWW->5 2 ate, HSM-3 8 a »J&T&®IJT-ffl±£7 4 a© 
M^^HM^HTo Hfllte, *2»«E*/^->5 2 b«, MM" 3 8 b 
f~«T3WiJt/8±#7 4 b®S®£^£k:«lr>|»1\ -5 V^7c/\> K 5 1 
10 a, 5 1 b*B*/t*->5 2 a, 5 2 bCMfc^fcoTTOtfX/t-^ U 

2^3.x--*ffl&fc6 2 0*H±K:WU AyH5 1a, 5 1 b^E*W->5 
2 a, 5 2 b0HM?**-3^7* h hfit*«^$nn««k^. 

15 7 8 6 t«$n^o l&M 7 8H It 1 £ «ktf» 2m»^/1^ H 

5 1a, 5 1 bMmcmi43J:t;^2^@3ll/N 0 7->5 2 a, 5 2b©Mfflt 

c ^ Lfcmmm 7 8 ©g®«/t^ k 5 1 a, 51 b^»/\°^-> 

5 2 a, 5 2 b©tICI-Tii1-5,lfeil7 8 (DmSMfiZ/ty H 5 1 a, 

5 1 b43ck^M/^->5 2 a, 5 2 b0iSt^M«||6 1±© 

K 5 1 a, 5 1 bf^C^l ^CIl2g»|/^->5 2 a, 5 
2 bT?^7-r^*#fflS«6 l&J:£;773^X-^ffl*i£6 2©jg£«i83£ 

25 St, HI 7C**n*«t'5fc, 77^X-^g$6 2©M{Cte$|;U£:7 

6 3 i^tH, 3d$#3 5 6 8 <h, pJfttfM 6 CD»j$^Jg*6 9 t, 
mfemmms 8Tfc*r5£M>i*3 8 a, 3 8 b©^fJ&«7 1 a, 7 1 bi, 
ift$©}^«7 2 t, tffc3 7©J&frF@|ft8 2 «h£®?o ^T775^X 
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? (RIE) a&WB^Snft&kK y'j3>0i$l;i&fc^Tttfai^- 
^'J7^r^^t>Xyf>^ (DRIE) gdlV^ntlfo^. 

flflflT, 6©^?®* 6 9C*ff&UTffl!^8 4©|*HI®;fc 

8 a, 3 8 b£OTT5<, fWl^HtCffl V^ig 8 4<DfaMT\ ^ltte> HV^8 4 ©I*] 
3 6 b Mt?, 1 3 7 ^Kltl). ffl^i 8 4 tt, 

15 HS3 8T&fr*>*Itf-3 8 a, 3 8b£, 2^©fc£te3 7 t Sjfcfflttfc < flfc D 
ffltFo 

ffi££8 5tt*9J£©a*a^t>-&S«"r^:t>-67^^j.X-^fflS«6 2 ©MIC 

6 1, 7^^iX~^fflatK6 2*5<ktf'\y H^-7.fflS^8 5T4#/&£tl<£>« 
25 ta£fc-&»Ktt»&n*. ^ 7 K^-7ffl»8 5 fctt, WL«5 0 umSft© 

ufcaioft^fc^ioT, H^-7,fflS^8 5 ct*, fimtm 20c 
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O^l*3«fc^2#«gfe0||/ty K4 3 a, 4 3 b, 44a, 4 4bCMUt 
fi&££rfr Jlii?L8 7tt, MWf»^7Xlt6 4l*|CDJB2a»6 6lc: 

H^-xffl*«8 5**3B0#W-6n*t,ffl^OKB*6 3, 8 6 ZtiZ, 

8 a, 3 8 b, #tffa3 7«$n5. 

10 Ay FA-Xffl^8 5<23iD#W^7TS<!:, Ay FA-XfflffiSS 5 <Z> 

^tMiiJL 8 7 & itflg 2 6 6 &mitt. ffiWi&ifi%mt 2> t, Sg 1 &<k 
Zfim2mmmm^y F4 3 a, 4 3 b, 4 4 a, 4 4b±-7?ft5±J&*S*l*5J: 
^i2ti#4 8a, 4 8b«iiE^ 0 
15 IRDttttSnifcAy FA-7,ffl^8 5©g®Tte, wa^^E 

®^8 6K:*fjtrr«yny^cri:K:tt*ab»*a*'sy F3 3fimmm&-£ft 

c^iotMLStMAy F3 3 W^ST, A>yFA-xffi 
S«8 5©«®tll Ilil#:4 8 a{»KDiW^t)t^l?l 
£tbbi2HA 0 ^->4 7 a^, i2im4 8 b K*#fc#3lH t £ofcSte:fo-& 

Ay F 3 3 ttflAtf S i 0 2 J&*>A 1 2 o 3 m^t/^^«iitc»n-5o - 5 

1 9\z®iom'£nz>7uyt;z:t\z%ifrmvw%&fr'\v F3 3«^$n^ B 

25 WlfWAy F3 3«H$n§^, El 2 1 fcjft3n*<fc3fc, -^j 
©8LhAy FT^-T^l 9 CMt^ISV^JMt^t ^/t-M 9 lifiMte 

9 1a, 9 1 bJ&*fc££n*. Jl^O^iiD, flUBJcgjUrffi 9 1 afctt^Dy^zT 
tl:ffiA7 FXM^l 9©#±ffi2 3«f^e>n5o d©$Lb®2 3©ffM 
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©jgtfctefctsiagsns. 

5 £5bfcPMUIfcfcfcoT, in£©<fce>K»#3 6 b^*8IJt3 8 a> 
3 8 b, &tfte3 7tt*BBSMl*Jfc:IH*$n*. Ifc^oT, ##3 6 bfc«fctf 
«3 8a, 3 8bori^. iifr3 8a, 3 8bB±©M, &fc3 7©JSffl 

10 *S^jJb**fflViS8 4 ^##3 6 btt, ^7-f^*»ffl*S6 b* 
^-Xfl§gffi8 5©[BjTa@fcH^$nS. ffl^M8 4^>$f#3 6 b©#ljte5£ 
£K:Elh3*lS. LfctfoT, rISj#3 -6 ©£&££:*< «fc 3 7©*J*£V>-3 

d 5 LT#±I 2 3 ©M/^7T3 /t-SMvf 9 1 IZltmmMM 9 1 

15 a a> 6 x y ^s«$ . n © x y ? > uttfr 3 6 <Dffimm 

«Atffl&Jfi©SSBWi*7 2|*n?fflV>g8 4^^fcH^$n«. BS^fi8 4*>5 
£j$#3 5lilDiil$n5. £5LT3d##3 5#Wfcti£n££, pJ»#3 6 
*«k^3d#» 3 5 ©Wfc 1 #©£|$ 9 2 £ 5 UT bJSj#: 3 6 te£ 

20. «#3 5*»&9J0K$n*. Rf^Ffc, bJ»#3 6©MTOtt6 9l^Ttt, 7^ 

« 6 1 ©^® Cj£#5fl&&©*fegyi 7 8 bOO^B 9 2 |ig±£IU<« 9 

3 mmznzo z. <Dmw, 9 3 \tx 7.4 #*#.m&&L 6 1 & e>*r»# 3 6 0 

1£t. £©£#, *]W)fa3 6f\y hX-7|||8 5 t©^«^^nM^ 
. mzhfziT, n-mU 8 1 ©MH©3J0riS 9 1 a \Z\t, » 9 2 ^F^R^ 9 3 © 
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&*ttfll*fc£/ , ?-*tt9 1 ©SHB!l©«Wrffi 9 1 b;&>6>Aft£>ftftk?cfcK dSt^ 

3 6»9!§t£ftfdrr&^Tt>, «p#3 6 bJ3J:«3 8 a, 3 8 b©|ffl 
5 m®t3 8a, 3 8 bE±©H, &ta 3 7 ©jgfflfcjl^SftSSraKteU * 

£-5(c, ^s/ K^-Xffl»K8 5<D*i5a>&xy^>^flSj^£ft*. ;i©x 

10 3£*t#3 5 33«fctftf:fa3 7tt^fc«ttif*. bfrfc, A>>M«7ft3 2H:J 
J$#3 5^e>^»t)«l$n?>. 'Ss/ H^-XS3 2*SW-±*SnI»fr3 6 
£&#3 5 Kl*fLT«*ftEffiCDflldi*«S*SI*n*. CUT, I«yf>^ 

y K3 3 £«5&tt«9 F^-7>«3 2©ili«?nTUn« 1 

15 dr i Em<DmM\z&tz?T&mm9 mz^zz tLTmmirz>zttfT*gz> 0 

3 5 "*>&fc3 7 jMSIBftStlSJItfifc^. 
20 ^±©^5^, ttifc©3Lh'Vy h*7>7-r^l 9tt, ^tt^ijn^z/wi 

iaoi5017^il-^ 3 1 ^bfe»7^aI-^fe§^J: 

6 1, 6 2, 8 5W±OSB»K:*fcoT, «©V>fr®5iS5$#5*&£K:ft;L 

WJfiO'sy KX^f^l 9m mfcfla2 4K:*£n*«J:"5K:, U7 

^##2 2*>SfJ1M*3 6^7 K^-*«3 2fc*fc#oT'J7U-;i/2 7 
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t£t>\Z&tz, mmm-t^y FX^C^l 9Tfl 0!l*.fc£EI2 6^$n^J: 
5 X^-f^##:2 2, ^Wlit3 6&£^Ay FA-X4£3 2££fc^3y7 

1/-;U2 7 ©^TX7-f^2 2l:fi^tl@ 1 0 1 fiWj&Zt\Tb^\ C 

J£©.fc'5fcraBlt9 3 0i)«fc*fcoT, -JUyZWl 0 2tpj||j#:3 6 

10 ««t«p$nntfj:v^ ins 1 o ioMii$fcot(t mm9 so^tmi 

CM^fc^Dy^l 0 2OMI:*fcoT, 1 0 l»X7-f» 

15 2 2 8 ©aB»*E«i-r*s«©jp*3&«4^ 6 nnw j: 

coig-g-fctt, «^iia2 7K:ssn*«t5fc, sons 1 o 1 hjp^t, ??±® 

2 3(imX'J7hl 0 3T7oy£frl 0 2\t7,y-iyifW2 2frt>®*)M 

20 snn&j:^. ^oMiiii^^DR i ES^fflt^nntfj;^. 
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^ m^^^n^tiiz^^m^m^B^^t^mtr^y ft. 

10 

mmizB-oxmn, -stbuib^^ Fm^zmmzti&mm^?~->t, @bha° 

15. 

mmz7i¥*fc(DQn.ffimmmzmvmbn%^mfct, buibx^ 
-y ^*#:cDSM^mffiw^ zmmvtz&w^wfctDmuzmwzn, mm^ 
v F^-zwzm&znzmj&vnjmfats ^mw\z-^wi^mmr^mt, 
20 ^MmzMj&zn%wmm<Di$mmmMm±<Dmrmtzz ?<i wos^itH 
ffiijsgs^ e> ^ itffti t s c: t s^a t r s ^ y h x ^ ^. 

iEfc»a£i!ia lt&«/i ^ f^ e. ftutB^mcfi^ tio;i.^ 2 ib$ia**- > 
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7^©SSiI#fc. 

5 

15 ^-^ffl*«©!IO#WfcftioT, ffffH7^^^.x-^ffl««©SM^e»*B 

izmmmz^mzm^T, mmz?^ y^mmmzm^n^mwt, z. 

^»t^^n^#W©^iiMm(^±©^T'MfBX7i'^*#:fflSte©S 

ffi^ e»sr ■& jtj^* mfewnm t z. t m^R^ ^©sm# 

20 

io. mik(»mmmmzmwL<D^vY7,7^#<Dmw3mz&^T. tm^y 

( 

H^-xfflsis©?iD#^{cftiLoT> m*<D'\yFZ7'(y\zttjfo~fz>mmm 

BulBX^<y*#ffl*fc NIB'S y F^-xfflg»£tfH^irt:> 

F7 7^y©iim 
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i2. m^<omm^i lmztmo^v ^^^y^mmismz^x, mttt 
10 13. m^omm^i 2mzt&m<D^y vzy-tyQummz&^x, mmm 

•5Tij# &® r) mtxm t s c t *®wl 1 1 & ^ v k x ? -i yommij^o 

20 

is. i*©wi ^zmsxD^y Y^^^^m^mz^x, mur 

y^mmm(D^m\zm^nxmti^mw\zm^n^mw^mB7^^^ 
x-^ffls»e>iji3tBTxgt, Mimmmfr^mfo<D$fcn%mK>&t$\zfo 
25 o xjmm* e. wisbjsm*: arris t & s e> tra* s £ t t s 

i6. M*©igffl^i 5mz$m<D^v ^x^-i^cDmm^mz^x, w&r 
^^zLX-^^mmomm^mti^mwfDmn^m^ih/vri^z, ^-m<n 
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5 17. !f2fc(D$gHfgl 4Wfc|B«CD'\y H*9<^©«ifc&8sfc:&Vvt, ftJIBSfe 
10 

^0tBLH^oTfif27^73.X-^fflSlS©*ffitA^ H^-Xffla&Kfcfi 
19. ff^OlEfflmi 8 3Sfcffi«OA»/ h*^7<^©«|ii^^t*5^T, MI57 

^mmM*w®Tz%m£mt&mztiz ££*<%$.£? z>s\y fx?^© 

25 2 0. ff^(D$BHmi 9JgfcH3«®'V.y KX^-f ^0«jt*fek:*^T, ffifB^ 
Ifrffi^tufBWlM*©!^^ ISI3 
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FIG.8 
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